was demonstrated by EPR measurements; the mean paramagnetic centre is characterized by an axial type tensor (g^= 2.0038, g // = 2.0025; 298 K, 0.01 mW). At 123 K and at a higher applied microwave power (10 mW), the spectrum is far more complicated with apparition of hyperfine and/or superhyperfine structures resulting from the interaction with the nitrogen neighbours (ESI †).
A view of the 1D structure of 1 is shown in Fig. 1 together with selected bond lengths and angles. § The potassium ions occupy the terdentate sites of two tptz ligands which are symmetry-related by a two-fold axis, and are linked to the nitrogen atoms of the third pyridyl group of two adjacent tptz ligands to form infinite chains. The coordination geometry of the metal centre can be described as a very distorted square anti-prism with the square bases N1-N2-N3-N6¢¢ and N1¢-N2¢-N3¢-N6¢¢¢ (rms deviation 0.463 Å ) forming a dihedral angle of 8.57 (13) • . The tptz ligand is planar (rms deviation 0.081 Å ); the two ligands attached to the same K atom form a dihedral angle of 37.10(2)
• and the metal is at 0.3703(10) Å from these planes. The K-N distances in the terdentate site which average 2.93(2) Å are smaller than the K-N6 distance of 3.311(2) Å ; these values can be compared with those found in the This journal is © The Royal Society of Chemistry 2009 Fig. 1 View of the 1D structure of 1. The H atoms have been omitted. Displacement ellipsoids are drawn at the 40% probability level. Symmetry codes: The crystal structure of the cation of 2 (Fig. 2 ) exhibits a pseudo two-fold axis of symmetry passing through the middle of the new C-C bond, C13-C31, between the two triazinide fragments of the [tptz-tptz] 2-ligand. This ligand contains two pentadentate cavities, N1-N2-N6-N9-N10 and N3-N4-N7-N8-N12, which are occupied by the Sm1 and Sm2 ions, respectively. These ions are also bound to four DMF molecules and their environment can be seen as a distorted tricapped trigonal prism; around Sm1, the trigonal faces are defined by O2-O3-O4 and O1-N2-N9, while N1, N6 and N10 are in capping positions. Each half of the tptz-tptz molecule acts simultaneously as a tridentate and bidentate ligand, adopting a m-k 3 : k 2 ligation mode similar to that encountered with tptz itself in dinuclear complexes like (CuCl 2 ) 2 (mtptz)·MeOH 12a and [Hg(CO 2 CF 3 ) 2 ] 2 (m-tptz). 12b The C13 and C31 atoms are at 0.483(5) and 0.429(5) Å , respectively, from the planar pentadienide-like C 2 N 3 fragment of the corresponding triazinide units (rms deviations 0.044 and 0.032 Å ). The C-N distances at C13 and C31, which average 1.463(9) Å , are typical singlebond values while the remaining eight C-N distances narrowly spread in the double-bond range with a mean value of 1.33(2) Å ; the angles around C13 and C31, which vary from 106.1(3) to 114.0(3)
• , are close to the ideal tetrahedral value of 109.28
• . The pyridyl groups attached to C13 and C31 form a dihedral angle of 40.37(12)
• and dihedral angles of 82.73(12) and 76.86(12)
• with the mean planes of the corresponding triazinide rings while the other pyridyl groups are rotated with respect to the C 3 N 3 rings by 3.8(2)-17.7(2)
• . These structural features of the tris(pyridyl) triazinide moieties are similar to those found in the rhenium(I) compound Re(CO) 3 (m-tptz-OMe)ReBr(CO) 3 where tptz-OMe results from the nucleophilic attack of methanol on the triazine ring. 13 The Sm-N(triazinide) distances are smaller than the Sm-N(pyridyl) distances, with average values of 2.50(3) and 2.66(1) Å , respectively; these distances can be compared with those measured in Sm(III) tptz complexes, 2.61(2) Å in Sm(tptz)(NO 3 ) 3 4 and tptz in acetonitrile afforded a pale brown powder of U 2 I 6 (tptz-tptz) which recrystallized as orange crystals of U 2 I 6 (tptz-tptz) (MeCN) 2 ·2MeCN (3·2MeCN) . Such clear differentiation between lanthanide(III) and uranium(III) complexes involving U III → U IV oxidation was previously revealed with the metallocenes M(C 5 H 4 R) 3 (M = Ce, U; R = t Bu or SiMe 3 ) in their reaction with pyrazine which gave Ce(C 5 H 4 R) 3 (pyrazine) and [U(C 5 H 4 R) 3 ] 2 (m-pyrazine), respectively; 6 in that case, the azine molecule was not coupled and was transformed into its dianionic form. Although the quality of the refinement for 3 is low, the overall structure of the complex was clearly established and shows the presence of the coupled tptz molecule which adopts the same coordination mode and geometry as in 2 (Fig. 3) .
In conclusion, the reactions of tptz with the reducing species K, SmI 2 and UI 3 (py) 4 follow different pathways. While the free anionradical K(tptz) 2 is isolated from the reduction with potassium metal, reactions of tptz with SmI 2 or UI 3 (py) 4 provide the first examples of reductive coupling of a polycyclic azine molecule. The syntheses of 2 and 3 are likely to involve an electron transfer from the Sm II or U III ion to the aromatic nitrogen ligand, as expected 3b In relation with the nature of the metal, the azine molecule and the solvent, the lifetime and localization of the radical should have a major influence on its reactivity.
Notes and references ‡ Synthesis and characterizing data. All manipulations were carried out under argon. K(tptz) 2 (1): (a) a flask was charged with tptz (100.0 mg, 0.32 mmol) and K (15.0 mg, 0.38 mmol) in pyridine (5 mL). Rapidly the solution turned dark blue, and a blue suspension was obtained after 15 h at 20
• C. The solid was extracted in pyridine for 20 h by a soxhlet, and was then washed with pyridine (5 mL) and a 2 : 1 mixture of THF : pyridine (5 mL). After drying under vacuum, 1 was isolated as a dark blue powder (65 mg, 57%). U 2 I 6 (tptz-tptz): a flask was charged with UI 3 (py) 4 (150 mg, 0.160 mmol), tptz (50.1 mg, 0.160 mmol) and acetonitrile (20 mL). The solution immediately turned red and deposited a brown powder. After 2 h at 100
• C, the powder of U 2 I 6 (tptz-tptz) was filtered off, washed with Et 2 O (10 mL) and dried under vacuum (137.6 mg, 69% (8) • , V = 5466.5(7) Å 3 , Z = 4, T = 100(2) K. Refinement of 337 parameters on 5005 independent reflections out of 18 972 measured reflections (R int = 0.151) led to R 1 = 0.077 (observed data), wR 2 = 0.214 (all data), S = 1.008, Dr min = -1.91, Dr max = 1.34 e Å -3 . Data were collected on a Nonius Kappa-CCD area-detector diffractometer and processed with HKL2000.
17 Absorption effects were corrected with DELABS (PLATON) 18 or SCALEPACK. 17 The structures were solved by direct methods and refined by full-matrix least-squares on F 2 with SHELXTL.
19 All non-hydrogen atoms were refined with anisotropic displacement parameters. In 2, one solvent DMF molecule is disordered around an inversion centre and it was refined with restraints on bond lengths and displacement parameters. Restraints were also applied in 3, particularly for the very badly resolved acetonitrile solvent molecules. The carbon-bound hydrogen atoms were introduced at calculated positions. The drawings were done with SHELXTL. 
